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ŠǀŝźŤƫوزارة ا           ŠƿƺƳŚŧƾƟاźŴƫا ƮſŚū 
ŠǀưǀƬƘŤƫا ŠưƇŚƘƫا ŠƤƐƴƯ        ءŚǀưǀƧ ( مƺƬƘƫا Ʈƀƣ- ) ءŚƿżǀƟ 

ƬŘſأŠ  ƶƘŝŚŤƯ ƫƫا ƞƈƬźƄƗ ديŚŰ 

 

 2018/2019اŚƘƫم اŶƫراƪǀŞƳ ŶưŰƯ        ƾſ إŶƗاد :
: ΔϴΗϻ΍ Ϟ΋ΎδϤϟ΍ ϞΣ 

1-  ΎϬΘϠΘϛ αΎΤϨϟ΍ Ϧϣ Δότϗ ϲϠϋ ϱϮΘΤϳ ήόδϣ0.47Kg   ϪΘϠΘϛ ˯Ύϣϭ0.5Kg Γέ΍ήΣ ΔΟέΩ Ζδϴϗ ,
 ΖϧΎϜϓ αΎΤϨϟ΍ϭ ˯ΎϤϟ΍015c  ϪΘϠΘϛ ϡϮϴϧϮϤϟϷ΍ Ϧϣ Γήϴϐλ ϊτϗ ˯ΎϤϟΎΑ ϲϘϟ΍ ϢΛ0.3Kg     ϪΗέ΍ήΣ ΔΟέΩ

95  ϲϫ ςϴϠΨϠϟ Δϴ΋ΎϬϨϟ΍ ΔΟέΪϟ΍ ϥ΍ ΪΟϭ ϥ΍ΰΗϻ΍ ΙϭΪΣ ΪϨϋϭ ϱΰϴϠϴγ019 C  Δϳέ΍ήΤϟ΍ Δόδϟ΍ ΐδΣ΄ϓ
 ϥ΍ ΖϤϠϋ ΍Ϋ· ϡϮϴϨϣϮϟϼϟ ΔϴϋϮϨϟ΍C  ˯Ύϣ =4180 J/Kg.K   ,CαΎΤϧ  =387 J/Kg.K  . 

 
 

 ઩ષଋ ૚ષૌଏ ଊଘଟଐଋଘଇશ 

m 0. 5 KG 0. 47 KG 0.03 KG 

c 4180 J/Kg K 387 J/Kg K CϡϮϴϨϣϮϟ΍ 

T1 15 C0 15 C0 95 C0 

T2 19 C0 19 C0 19 C0 

ǻT 

ǻT=T2-T1 

4 C0 4 C0 -76 C0 

Q 

Q = c m ǻT 
8360 J 727.56 J -22.8 CϡϮϴϨϣϮϟ΍ 

 
 

∑ Q = 0 
 

Q˯Ύϣ + QαΎΤϧ + QϡϮϴϨϣϮϟ΍ = zero 
 

 CϡϮϴϨϣϮϟ΍  = zero 22.8 س 727.56 + 8360
 

CϡϮϴϨϣϮϟ΍  = 398.5 J/Kg K 
 



2-   ϦϴΨδΘϟ200  Ϧϣ ΎϬΗέ΍ήΣ ΔΟέΩ ϊϔΗήΗ ΚϴΤΑ ΓΩΎϣ Ϧϣ ϡ΍ήΟ40  ϲϟ· ϱΰϴϠϴγ80  ΎϬϣΰϠϳ ϱΰϴϠϴγ
 ΎϫέΪϗ Δϳέ΍ήΣ ΔϗΎρ2500 : Ϧϣ Ϟϛ ΐδΣ΄ϓ ϝϮΟ 

1- .ΔϴϋϮϨϟ΍ Δϳέ΍ήΤϟ΍ Δόδϟ΍ 
 

m = 200 g 
0= 40 C 1T 

0= 80 C 2T 

Q = 2500 J 
c = ? 

m = 
૛૙૙૚૙૙૙  = 0.2 Kg 

040 = 40 C 1  80 =سT 2 س∆T = T 

Q = c m ǻT 
2500 = C (0.2) (40) 

0C = 312.5 J/Kg K 
 
2- . Δϳέ΍ήΤϟ΍ Δόδϟ΍ 
 

C = c m 
0C = ( 312.5 ) ( 0.2 ) = 62.5 J/K 

 
 
 
3-   ΎϬϟϮρ ΪϳΪΤϟ΍ Ϧϣ ϕΎγ50  ΔΟέΩ ΪϨϋ ήΘϤϴΘϨγ0C20ϲϟ· ΎϬΗέ΍ήΣ ΔΟέΩ Ζόϓέ ,0C  100  ΢Βλ΄ϓ

 ΎϬϟϮρ50.068 :ΐδΣ΄ϓ ήΘϤϴΘϨγ 
1-:) ϲϟϮτϟ΍ ΩΪϤΘϟ΍ ( ϕΎδϟ΍ ϝϮρ ϲϓ ήϴϐΘϟ΍ 
 

= 50 cm 1L 
0= 20 C 1T 

0= 100 C 2T 

= 50.068 cm 2L 
 

 
∆L = L2 س L1 = 50 0.068 = 50.068 س cm 

 
 

 
2- ϕΎδϟ΍ ΓΩΎϤϟ ϲϟϮτϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ 
 

Į = ?  ∆T = T2 س T1 = 100 80 = 20 س C0 
 

ǻT 1ǻL =  Į L ૙Ǥ૙૟ૡ૚૙૙  = Į ) ૞૞૚૙૙) (80) 
1-C 5-Į = 1.7X10 

 
3-  ϲϤΠΤϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣϕΎδϟ΍ ΓΩΎϤϟ 

ȕ = 3 Į 
) 5-1.7X10ȕ = 3 ) 

ȕ = 5.1 X10-5 C-1 

 



4-   ΎϬϤΠΣ αΎΤϨϟ΍ Ϧϣ Γήϛ360 cm  Γέ΍ήΣ ΔΟέΩ ΪϨϋ .025 C  ϰΘΣ ΖϨΨγ .075 C   ϥ΃ ΖϤϠϋ ΍Ϋ΃
 αΎΤϨϠϟ ϲτΨϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ0/C 6-17 X 10 : ΐδΣ΍ . 

1- : αΎΤϨϠϟ ϲϤΠΤϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ 
V1 = 60 cm3 
T1 = 25 C0 

T2 = 75 C0 

Į = 17 X 10-6 /C0 
ȕ = ? 
 

ȕ = 3 Į 
)6 -ȕ = 3 )17 X 10 

ȕ = 51 X10-6 C-1 

 
 

 
2- ΎϬϨϴΨδΗ ΪόΑ ΓήϜϟ΍ ϢΠΣ 

V2 = ? ∆T = T2 س T1 = 75 50 = 25 س C0 
 

ǻV = ȕ V1 ǻ T 
V2 -V1 = ȕ V1 ǻ T 
V2 - 60  = (51x10-6 ) (60) (50) 
 

3= 60.051 cm 2V 
 
 
5-   ϪϤΠΣ ϲΟΎΟί ˯Ύϧ·3100 cm  ϲϠϋ ϱϮΘΤϳϭ .397 cm   Γέ΍ήΣ ΔΟέΩ ϲϓ ϦϳήδϠΠϟ΍ Ϧϣ020 c  .

 ϦϳήδϠΠϠϟ ϲϘϴϘΤϟ΍ ϲϤΠΤϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ ϥ΃ ΎϤϠϋ ΎϣΎϤΗ ˯ΎϧϹ΍ ϦϳήδϠΠϟ΍ ϸϤϳ  ΔϨϴόϣ Γέ΍ήΤϟ΍ ΔΟέΩ ΪϨϋ
 0/ c 3-0.49x10Ȗ =    ΝΎΟΰϠϟ ϲϤΠΤϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ ϭ0/c 3-0.024x10ȕ =   . 
΃- .  ϦϳήδϠΠϠϟ ϱήϫΎψϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ ΐδΣ΃ 

 
V1 = 97 cm3 
V2 = 100 cm3 
T1 = 20 C0 

Ȗa = ? 
Ȗr = 0.49x10-3 C-1 
ȕ = 0.024x10-3 C-1 

 
+ ȕ a= Ȗr Ȗ 

0.49x10-3 = Ȗa + 0.024x10-3 

Ȗa = 4.66X10-4 C-1 
 
 

 
Ώ- . ˯ΎϧϹ΍ ϦϳήδϠΠϟ΍ ΎϫΪϨϋ ϸϤϳ ϲΘϟ΍ Γέ΍ήΤϟ΍ ΔΟέΩ 

T2 = ? ∆Va = V2 س V1 = 100 3 = 97 س cm3 
 

ǻ T 1V a= Ȗ aǻ V 
) 1T 2 س( T 1V a= Ȗ aǻ V 

 
 T  4-3 = ( 4.66X10) (97)(2 س ( 20

0= 86.36 C 2T 
 



6-   ϪϤΠΣ ˯Ύϧ· 3200 cm  ΖϳΰϟΎΑ ΊϠΘϤϣ Γέ΍ήΣ ΔΟέΩ ΖόϔΗέ΍  έ΍ΪϘϤΑ ˯Ύϧϻ΍C030   ϥ΃ ΖϤϠϋ ΍Ϋ΍  
ΝΎΟΰϠϟ ϲϟϮτϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ   :  ΎϤϫ ΐϴΗήΘϟ΍ ϰϠϋ ΖϳΰϠϟ ϲϘϴϘΤϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ  ϭ

)/1070()/1011( 0506 CC rg
−− =−=  

΃- Ϡϟ ϱήϫΎψϟ΍ ΩΪϤΘϟ΍ ϞϣΎόϣ ΐδΣ΃Ζϳΰ  . 
 

Ȗa = ? 
V1 = 200 cm3 
∆T = 30 C0 

Ȗr = 70x10-5 C-1 
Į = 11x10-6 C-1 

ȕ = 3 Į 
1-C 6-) = 33 X106 -ȕ = 3 )11X10 

 
+ ȕ a= Ȗr Ȗ 

70x10-5 = Ȗa + 33x10-6 

Ȗa = 6.67X10-4 C-1 
 
Ώ- ϪϨϴΨδΗ ΪόΑ ˯Ύϧϻ΍ Ϧϣ ΐϜδϨϤϟ΍ Ζϳΰϟ΍ ϢΠΣ 

ǻ T 1V a= Ȗ aǻ V 
) (200) (30 )4 -= ( 6.67X10 aǻ V 

3= 4.002 cma ǻ V 
 
 
7-  ϞϳϮΤΘϟ Δϣίϼϟ΍ Δϳέ΍ήΤϟ΍ ΔϗΎτϟ΍ ΐδΣ΍50 gm Γέ΍ήΣ ΔΟέΩ ϲϓ ΪϴϠΠϟ΍ Ϧϣ 
 020 c-  Γέ΍ήΣ ΔΟέΩ ΪϨϋ ˯Ύϣ έΎΨΑ ϲϟ·0100 c 

m = 
૞૙૚૙૙૙ = 0.05 Kg 

 
20)] = 2090 J-( -m ∆T = )2090( )0.05( [0  ice= C 1Q 

 
) = 16650 J 5= (0.05) (3.33X10 f= m L 2Q 

 
0] = 20900 J -m ∆T = )4180( )0.05( [100  w= C 3Q 

 
) = 113000 J 6= (0.05) ( 2.25X10 v= m L 4Q 

 
 

4+ Q 3+ Q 2+ Q 1= Q TQ 
= 2090 + 16650 + 20900 + 113000  TQ 
= 152640 J TQ 

 
 
 
 
 
 



8-  ΎϬΘϠΘϛ ΪϴϠΠϟ΍ Ϧϣ Δότϗ Ζϔϴο΍500 g  ΎϬΗέ΍ήΣ ΔΟέΩϭ00 c   Δόδϟ΍ ϞϤϬϣ ϱέ΍ήΣ ήόδϣ ϲϟ΍
 ϲϠϋ ϱϮΘΤϳ . ΔϴϋϮϨϟ΍ Δϳέ΍ήΤϟ΍100 g  ΔΟέΩ ΪϨϋ ˯Ύϣ έΎΨΑ Ϧϣ0100 c  Γέ΍ήΤϟ΍ ΔΟέΩ ΐδΣ΃ .

. ϱέ΍ήΤϟ΍ ϥ΍ΰΗϻ΍ ϲϟ΍ Ϟμϳ ΎϣΪϨϋ ϡΎψϨϠϟ Δϴ΋ΎϬϨϟ΍ 
 
 

= 500 g icem 
070 C-=  iceT 

= 100 g gasm 
0= 100 C gasT 

TςϴϠΧ = ? 

= 0.5 Kg 
૞૙૙૚૙૙૙=  icem 

 
= 0.1 Kg 

૚૙૙૚૙૙૙=  gasm 

 
 

) = 166500 J 5= (0. 5) (3.33X10 fL ice= m 1Q 
 

∆T  wC ice= m 2Q 
 f0] = 2090T س f=  (0. 5) (4180) [T2Q 

 
 

225000 J-) =  6(0.1)  (2.25X10 -=  vL gasm -=  3Q 
 
 

∆T  wC gas= m 4Q 
 f=  (0.1) (4180) [T4Q س f100] = 418[T س   [100

 
 

∑ Q = zero 
 

100] = zero س f225000 + 418[T- f2090T+  166500 
 

0= 40 C fT 
 
9-   ϱϭΎδΗ ϱΰϴϠϴδϟ΍ ΞϳέΪΘϠϟ ΎϘΒρ Δϓήϐϟ΍ Γέ΍ήΣ ΔΟέΩ ϥ΃ ΖϤϠϋ ΍Ϋ·027 C  ΐδΣ΍ 
΃- ) ϖϠτϤϟ΍ ( ϲϨϔϠϜϟ΍ ΞϳέΪΘϟ΍ ϲϠϋ ΔΟέΪϟ΍ ϩάϫ ΊϓΎϜΗ Ϣϛ 

0= 39 C CT 
= ? KT 
= ? FT 

TK = TC + 273 
TK = 27 + 273 = 300 K0 

 
 
Ώ-  ϲϠϋ ΔΟέΪϟ΍ ϩάϫ ΊϓΎϜΗ ϢϛΖϳΎϬϧήϬϔϟ΍ ΞϳέΪΘϟ΍ 
 

TF = 1.8 TC + 32 
TF = [ (1.8) (27) ] + 32 = 80.6 F0 

 



10-  ΎϬΘϠΘϛ ˯ΎϤϟ΍ ΔϴϤϛ0.05 kg Γέ΍ήΣ ΔΟέΩ ΪϨϋ100 c   ΔΟέΩ ΪϴϠΟ Ϧϣ ΔϟϮϬΠϣ ΔϠΘϛ ϲϟ΍ Ζϔϴο΃
 ϪΗέ΍ήΣ20 c -  ϪΗέ΍ήΣ ΔΟέΩ ˯Ύϣ ϲϠϋ ϝϮμΤϠϟ ϝϭΰόϣ ˯Ύϋϭ ϞΧ΍Ω050 c . ΪϴϠΠϟ΍ ΔϠΘϛ ΐδΣ΃ . 

 
= 0.05 kg wm 

0= 100 C wT 
= ? icem 

020 C-=  iceT 
TςϴϠΧ = 50 C0 

∆T  iceC ice= m 1Q 
 ice20)] = 41800 m-( 0] (2090)س  ice=  m1Q 

 
 

icem  5= 3.33X10 fL ice= m 2Q 
 

∆T  wC ice= m 3Q 
ice0] = 209000 m -(4180) [50  ice= m3Q 

 
∆T wC w= m 4Q 

10450 J-100] =  -= (0.05) (4180) [50  4Q 
  

∑ Q = 0 
 

[41800 mice] + [mice (3.33X105 )] +[209000 mice ]  -10450  = zero 
 

= 0.017 kg icem 
 
 

11-   ΔτϘϨϟ΍ ΪϨϋ ϲΑήϬϜϟ΍ ϝΎΠϤϟ΍ ΓΪη ΐδΣ΃M 
. ϦϴΘϨΤθϟ΍ ϦϴΑ ΔϓΎδϤϟ΍ ϒμΘϨϣ ϲϓ ϊϘΗ ϲΘϟ΍ 

 
 

 
 

EM1 = K 
૚૛ࡹࢊ ૚ࢗ  = 9x109 

૛࢞૚૙షૡ ሺ૚૙࢞૚૙ష૛ሻ૛ = 18x103 N/C      Ύϗήη 

EM2 = K 
૛૛ࡹࢊ ૛ࢗ  = 9x109 

૜࢞૚૙షૡ ሺ૚૙࢞૚૙ష૛ሻ૛ = 27x103 N/C      Ύϗήη 

 
N/C 3= 45X10 3+ 27x10 3= 18X10 M2+ E M1= E ME 

 ϦϴϤϳ- Ύϗήη 
 

Ώ-  Ύϫέ΍ΪϘϣ ΔϨΤη ϲϠϋ ΓήΛΆϤϟ΍ ΓϮϘϟ΍ ΐδΣ΃2 ȝc- ΔτϘϨϟ΍ ΪϨϋ ΔϋϮοϮϣ  M. 
 

) = 0.09 N     6-) (2x103F = E q = (45x10 
ϝΎΠϤϟ΍ ϩΎΠΗ΍ βϜϋ ΓϮϘϟ΍ 

 



12-  ΔτϘϨϟ΍ ΪϨϋ ϲΑήϬϜϟ΍ ϝΎΠϤϟ΍ ΓΪη ΐδΣ΃M  ΔΤοϮϤϟ΍
: ϞϜθϟΎΑ        

 
 
 
 
 

 
 

EMA  = K 
૛࡭ࡹࢊ ࡭ࢗ  = 9x109 

૛࢞૚૙షૡ ሺ૚૙࢞૚૙ష૛ሻ૛ = 18x103 N/C       

EMB = K 
૛࡮ࡹࢊ ࡮ࢗ  = 9x109 

૛࢞૚૙షૡ ሺ૚૙࢞૚૙ష૛ሻ૛ = 18x103 N/C      
 

N/C 3= 18X10 MB= E MA= E ME 
 
Ώ-  ϪΘϨΤη ϢϴδΟ ϲϠϋ ΓήΛΆϤϟ΍ ΓϮϘϟ΍(3 ( ȝ .c  ΔτϘϨϟ΍ ΪϨϋ ωϮοϮϣM 

 

N      54) = 0.06-x103) (3x1018F = E q = ( 
ϝΎΠϤϟ΍ ϩΎΠΗ΍ βϔϧ ΓϮϘϟ΍ 

 

 
13-  ΚϠΜϣabc  ΔτϘϨϟ΍ ΪϨϋ Δϳϭ΍ΰϟ΍ Ϣ΋Ύϗc   ΪϨϋ ϊοϭ

( Ϫϴγ΃έa, b ΎϤϬϨϣ Ϟϛ έ΍ΪϘϣ ϥΎΘϴτϘϧ ϥΎΘϴ΋ΎΑήϬϛ ϥΎΘϨΤη )
ΐϴΗήΘϟ΍ ϰϠϋ ȝc (4 , 16  ) ϞϜθϟ΍ ϲϓ ΎϤϛ 

: ϲϠϳ Ύϣ ΐδΣ΍  
1-  ΔτϘϨϟ΍ ΪϨϋ ΔϴϠϜϟ΍ ϲ΋ΎΑήϬϜϟ΍ ϝΎΠϤϟ΍ ΓΪηC  

 
 

Eca = K 
૛ࢇࢉࢊ ࢇࢗ  = 9x109 

૝࢞૚૙ష૟ ሺ૜ሻ૛  = 4000 N/C  
      

Ecb = K 
૛࢈ࢉࢊ ࢈ࢗ  = 9x109 

૚૟࢞૚૙ష૟ ሺ૝ሻ૛  = 9000 N/C     
  

Ec = = ටࢇࢉࡱ૛ ൅ ૛࢈ࢉࡱ   = ඥሺ૝૙૙૙ሻ૛ ൅ ሺૢ૙૙૙ሻ૛ = 9848.8 N/C 
࢔ࢇ࢚  ࢻ ൌ ࡭ ࡮   = 

ૢ૙૙૙ ૝૙૙૙  = 2.25               ===>       Į = 660 
 

2-  ΔτϘϨϟ΍ ΪϨϋ ϊοϮϳ ϥϭήΘϜϟ· ϰϠϋ ΓήΛΆϤϟ΍ Δϴ΋ΎΑήϬϜϟ΍ ΓϮϘϟ΍c . 
N      15-1.5X10) = 19-x101.6F = E q = (9848.8) ( 

 ΓϮϘϟ΍ϝΎΠϤϟ΍ ϩΎΠΗ΍ βϜϋ 

 

 

 



41- (  ΎϤϫΎΘόγ ϥΎϴ΋ΎΑήϬϛ ϥΎϔΜϜϣ= 6µf  2= 3µf , c1c  ) ΔϳέΎτΑ ϊϣ ϼλϭ  .  ΪϬΠϟ΍ ϲϓ ˱Ύϗήϓ ΪϟϮΗ
( ϩέ΍ΪϘϣ90 v ϞϜθϟ΍ ϲϓ ΎϤϛ  )            ϲϠϳ Ύϣ ΐδΣ΍ . 

1- . ϦϴϔΜϜϤϠϟ ΔΌϓΎϜϤϟ΍ Δόδϟ΍ ૚ࢗࢋ࡯ = 
૚࡯૚ ൅  ૚࡯૛   = 

૚૜ ൅  ૚૟  = 
૚૛ 

Ceq = ૛ ȝF  = 2x10-6 F 
 
2- ϒΜϜϣ Ϟϛ ΔϨΤη                        

qeq = Ceq Veq = (2x10-6) (90) = 180x10-6 C 
 
3-   . ϒΜϜϣ Ϟϛ ϲΣϮϟ ϦϴΑ ΪϬΠϟ΍ ϕήϓ 

V1 = 
 = ۱૚ܙ

૚ૡ૙ࢄ૚૙ష૟૜ࢄ૚૙ష૟  = 60 V 

V2 = 
 = ۱૛ܙ

૚ૡ૙ࢄ૚૙ష૟૟ࢄ૚૙ష૟  = 30 V 

4-   ϲϓ ΔϧΰΘΨϤϟ΍ Δϴ΋ΎΑήϬϜϟ΍ ΔϗΎτϟ΍ έ΍ΪϘϣ ϒΜϜϣ Ϟϛ. 
J 3-= 5.4X10 

ሺ૚ૡ૙࢞૚૙ష૟ሻ૛૜࢞૚૙ష૟ 
૚૛=  

 ૚࡯૛ࢗ
૚૛=  1U 

J 3-= 2.7X10 
ሺ૚ૡ૙࢞૚૙ష૟ሻ૛૟࢞૚૙ష૟ 

૚૛=  
 ૛࡯૛ࢗ

૚૛=  2U 

 
 
51-  ϥΎϴ΋΍Ϯϫ ϥΎϔΜϜϣa,b  ( ΎϤϬΘόγ= 4 µf  b= 6µf  , C aC   ϲΒτϗ ϊϣ ϱί΍ϮΘϟ΍ ϰϠϋ ϼλϭ )

 ( ΎϤϬϨϴΑ ΪϬΠϟ΍ ϕήϓ ΔϳέΎτΑ100v : ϲϠϳ ΎϤϣ Ϟϛ ΐδΣ΍ ϞϜθϟ΍ ϲϓ ΎϤϛ ) 
 
1- .ϦϴϔΜϜϤϠϟ ΔΌϓΎϜϤϟ΍ Δόδϟ΍ 

 2+ C 1= C eqC 
F 6-= 6 + 4  = 10 ȝF  = 10x10 eqC 

 
 
2- . ϒΜϜϣ Ϟϛ ΔϨΤη έ΍ΪϘϣ 

q1 = C1 V = (6X10-6) (100) = 6X10-4 C 
q2 = C2 V = (4X10-6) (100) = 4X10-4 C 

 
 

3- . ϒΜϜϣ Ϟϛ ϲϓ ΔϧΰΘΨϤϟ΍ ΔϗΎτϟ΍ 
= 0.03 J 2) (100)6-(6X10 

૚૛=  2V 1C 
૚૛=  1U 

= 0.02 J 2) (100)6-(4X10 
૚૛=  2V 2C 

૚૛=  2U 
 
  

 



61-  ϞϴτΘδϣ ΔΌϴϫ ϰϠϋ ϪϴΣϮϟ Ϧϣ Ϟϛ ϮΘδϣ ϲ΋΍Ϯϫ ϒΜϜϣ ϪϴΣϮϟ ϦϴΑ ΔϛήΘθϤϟ΍ ΔΣΎδϤϟ΍280cm 
 ϦϴΣϮϠϟ΍ ϦϳΪόΒϟ΍ϭ( 0.1 ) mm  ϥ΃ ΖϤϠϋ ΍Ϋ·  12-10  ×= 8.85    ϲΒτϘΑ ϥϼμΘϣ ϦϴΣϮϠϟ΍ ϥ΃ϭ

 ΎϤϬϨϴΑ ΪϬΠϟ΍ ϕήϓ ΔϳέΎτΑV  (10  : ΐδΣ΍ . ) 
 

1  -  . ϒΜϜϤϠϟ Δόγ 
C0 = İ0 

 (8.85X10-12) = ࢊ࡭
ૡ૙ࢄ૚૙ష૝૙Ǥ૚ࢄ૚૙ష૜ = 7.08X10-10 F 

 
 
2  - . ϒΜϜϤϠϟ ΔϨΤη 

q = C V = (7.08X10-10) ( 10 ) = 7.08X10-9 C 
 

 
3  -  ϒΜϜϤϟ΍ ΔϗΎρ 

J 8-) (10) = 3.54X109-(7.08X10 
૚૛q V =  

૚૛U =  
 
4-  ΔϟίΎϋ ΓΩΎϤΑ ϒΜϜϤϟ΍ ϲΣϮϟ ϦϴΑ ΰϴΤϟ΍ ˯ϲϠϣ ΍Ϋ· ϒΜϜϤϟ΍ Δόγ ΐδΣ΍= 6  r . 

 
C = C0 İr  = (7.08X10-10) (6) = 4.2X10-9 F 
 

 
17-  ΪόΒΗ ΔτϘϧ ΪϨϋ ϲδϴρΎϨϐϤϟ΍ ϝΎΠϤϟ΍ ΓΪη ΐδΣ΃20 cm  ϪΗΪη ϲΑήϬϛ έΎϴΗ ϪΑ ήϤϳ ϢϴϘΘδϣ ϚϠγ Ϧϋ

10 A . 
 

I = 10 A 
B = ? 
d = 20 cm 

B = 2X10-7  
 ࢊࡵ

B = 2X10-7  
૚૙૛૙࢞૚૙ష૛ = 1x10-5 T 

 
 
 

18-  ϪΗΎϔϟ ΩΪϋ ϱή΋΍Ω ϒϠϣ ΰϛήϣ ΪϨϋ ϲδϴρΎϨϐϤϟ΍ ϝΎΠϤϟ΍ ΓΪη ΐδΣ΍100  Γήτϗ ϒμϧϭ Δϔϟ20/ʌ 
cm  ϪΗΪη ήϤΘδϣ έΎϴΗ ϪΑ ήϤϳϭ4 A. 

 
R = 

૛૙࣊
 cm 

N = 100 
I = 4 A 
B = ? 

B = N 
૛࢘ࡵ ૙ࣆ  = 100 

ሺ૝࣊ ࢄ૚૙షૠሻ ሺ૝ሻሺ૛ሻሺ૛૙࣊ࢄ૚૙ష૛ሻ  

B = 3.94X10-3 T 
 

 
 



19-   ϪΗΎϔϟ ΩΪϋ ϲΒϟϮϟ ϒϠϣ200  ϪϟϮρ ϭ Δϔϟ20 cm  ϪΗΪη ήϤΘδϣ έΎϴΗ ϪΑ ήϤϳϭ0.5 A   ΓΪη ΐδΣ΍
. ϒϠϤϟ΍ ΰϛήϣ ΪϨϋ ϲδϴρΎϨϐϤϟ΍ ϝΎΠϤϟ΍ 

 
N = 200 
L = 20 cm 
I = 0.5 A 
B = ? 

B = ࡺ  
ࡸࡵ ૙ࣆ  = 200 

ሺ૝࣊ ࢄ૚૙షૠሻ ሺ૙Ǥ૞ሻሺ૛૙ࢄ૚૙ష૛ሻ  

 
B = 6.2X10-4 T 
 

 
 

20-   ϝϮΤϜϟ΍ έΎδϜϧ΍ ϞϣΎόϣ ϥΎϛ ΍Ϋ΍1.5   ΝΎΟΰϟ΍ ϭ1.6 ˯΍ϮϬϟ΍ ϲϓ ˯Ϯπϟ΍ Δϋήγ ΖϧΎϛ ϭ 
 M/S 83X10 : ΐδΣ΍ 

1-  ρϮϘγ Δϳϭ΍ΰΑ ϝϮΤϜϟ΍ ϲϓ ςϘγ ΍Ϋ΍ ΝΎΟΰϟ΍ ϲϓ ωΎόθϟ΍ έΎδϜϧ΍ Δϳϭ΍ί035 . 
 ሺ࢔૚ ܖܑܛ ଙƸሻϝϮΤϛ ൌ  ሺ࢔૛ ܖܑܛ ො࢘ሻΝΎΟί ሺ૚Ǥ ૞ ܖܑܛ ૜૞ሻϝϮΤϛ ൌ  ሺ ૚Ǥ ૟ ܖܑܛ ො࢘ሻΝΎΟί ො࢘ = 32.5 
 
1- ΝΎΟΰϟ΍ ϲϓ ˯Ϯπϟ΍ Δϋήγ 
 

nΝΎΟί  = 
ΝΎΟί܄۱

   ==>   ૚Ǥ ૟  = 
૜ࢄ૚૙ૡ܄ΝΎΟί     ===> VΝΎΟί = 1.87X108 m/s 

2- ϝϮΤϜϟ΍ ϲϓ ˯Ϯπϟ΍ Δϋήγ 
 

nϝϮΤϛ  = 
ϝϮΤϛ܄۱

   ==>   ૚Ǥ ૞  = 
૜ࢄ૚૙ૡ܄ϝϮΤϛ     ===> VϝϮΤϛ = 2X108 m/s 

 
3- ΝΎΟΰϟ΍ϭ ϝϮΤϜϟ΍ ϦϴΑ έΎδϜϧϻ΍ ϞϣΎόϣ 
 

n2/1  = 
 = ૚ܖ૛ܖ

ϝϮΤϛܖΝΎΟίܖ
  =   ૚Ǥ૟૚Ǥ૞  =   1.066     

  
4- . ΝΎΟΰϟ΍ϭ ϝϮΤϜϟ΍ ϦϴΑ ΔΟήΤϟ΍ Δϳϭ΍ΰϟ΍ 
 

sin șc = 
ΝΎΟίܖϝϮΤϛܖ = ૚࢔૛࢔

  =     ૚Ǥ૞૚Ǥ૟ = 0.937 

șc  = 690 63’ 
 



21-  ΎϫέϮϜΗ ήτϗ ϒμϧ ΓήόϘϣ ϩ΍ήϣ120 cm  ϪϟϮρ ϢδΟ ΎϬϣΎϣ΍ ϊοϭ12 cm  ΪόΑ ϲϠϋ100 cm 
 ΐδΣ΃ . ϩ΁ήϤϟ΍ ϡΎϣ΍ 

1- ϱέΆΒϟ΍ ΪόΒϟ΍ 
f =  ܀૛ = 

૚૛૙૛  = 60 cm 
2-  ΓέϮμϟ΍ ΪόΑ ૚ࢌ = 

૚ࢁ ൅  ૚ࢂ ૚૟૙ = 
૚૚૙૙ ൅ ૚ࢂ       ====>  V = 150 cm 

 
3- . ήϴΒϜΘϟ΍ 

M = - 
 - = ࢁࢂ

૚૞૙૚૙૙ = - 1.5 

4- . ΓέϮμϟ΍ ϝϮρ 
 

M = 
ࡸᇲࡸ              =====>   -1.5 = 

 ᇲ૚૛     =====> L’ = ૚ૡ cmࡸ
 
5- . ΔϧϮϜΘϤϟ΍ ΓέϮμϟ΍ ι΍ϮΧ ήϛΫ΍ 
 

 ΓέϮλس  ΔϴϘϴϘΣس  ΔΑϮϠϘϣ- ΓήΒϜϣ 
 
 

22-  ϪϟϮρ ϢδΟ ϊοϭ20 cm  ΪόΑ ϲϠϋ ϭ ΔϳϮΘδϣ ϩ΍ήϣ ϡΎϣ΍12 cm  : ΐδΣ΃ ΎϬϨϣ 
1- . ΓέϮμϟ΍ ϝϮρ 

L ’ = L   = 20 cm 
 
 
2- . ΓέϮμϟ΍ ΪόΑ 

U =  V = 12 cm 
3- . ήϴΒϜΘϟ΍ 

M = 
ࡸᇲࡸ  = 1 

4- . ΔϧϮϜΘϤϟ΍ ΓέϮμϟ΍ ΕΎϔλ ήϛΫ΍ 
 

 ΔϳήϳΪϘΗ ΓέϮλس  ΔϟΪΘόϣس ϢδΠϠϟ ΔϳϭΎδϣ 


